Overexpression of the centrosome-associated serine/ threonine kinase Aurora Kinase A (AURKA) has been demonstrated in both advanced prostate cancer and high-grade prostatic intraepithelial neoplasia lesions. The single-nucleotide polymorphism T91A (Phe31Ile) has been implicated in AURKA overexpression and has been suggested as a low-penetrance susceptibility allele in multiple human cancers, including prostate cancer. We studied the transcriptional consequences of the AURKA Ile31 allele in 28 commercial normal prostate tissue RNA samples (median age, 27 years). Significant overexpression of AURKA was demonstrated in homozygous and heterozygous AURKA Ile31 prostate RNA (2.07-fold and 1.93-fold, respectively; P < .05). Expression levels of 1509 genes differentiated between samples homozygous for Phe31 alleles and samples homozygous for Ile31 alleles (P = .05). Gene Ontology classification revealed overrepresentation of cell cycle arrest, ubiquitin cycle, antiapoptosis, and angiogenesisrelated genes. When these hypothesis-generating results were subjected to more stringent statistical criteria, overexpression of a novel transcript of the natural killer tumor recognition sequence (NKTR) gene was revealed and validated in homozygous Ile31 samples (2.6-fold; P < .05). In summary, our data suggest an association between the AURKA Ile31 allele and an altered transcriptome in normal non-neoplastic prostates. Neoplasia (2007) 9, [707][708][709][710][711][712][713][714][715] 
Introduction
Prostate cancer is the most commonly diagnosed neoplasia among men in the western world. Although genetic predisposition to prostate cancer has been well established, identification of alterations in highly penetrant genes in only a small proportion of patients suggests a role for multiple low-penetrance susceptibility alleles in disease risk [1] .
We have previously demonstrated an association between significant overexpression of the Aurora Kinase A (AURKA; MIM 603072) gene, located on chromosome 20q13.2, and prostate cancer and metastases [2] . AURKA encodes a centrosome-related serine/threonine kinase and is frequently amplified and/or overexpressed in additional human cancers and cell lines, including those of the breast, ovary, bladder, pancreas, colon [3] , and soft tissue [4] . Increased AURKA expression has also been reported in premalignant breast [5] and prostate [6] lesions. Forced AURKA overexpression in mammalian cell lines induces centrosomal amplification, impaired chromosomal segregation, aneuploidy, and transformation [7 -9] , suggesting an association between enhanced AURKA expression and molecular mechanisms underlying tumorigenesis.
A single-nucleotide polymorphism (SNP), T91A, resulting in Phe31Ile amino acid substitution has been implicated in AURKA overexpression. AURKA Phe31Ile allelic variant frequencies vary among different ethnic populations worldwide. The frequency of AURKA Ile31 in healthy populations is highest in Asians, followed by Hispanics, Caucasians, and African Americans (0.62, 0.33, 0.21, and 0.13, respectively) [10 -13] . None of these populations deviated from allele frequencies expected from the Hardy-Weinberg equilibrium. The Ile31 variant is preferentially amplified, is associated with the degree of aneuploidy in human tumors, and has a more potent transforming capacity when compared to AURKA Phe31, inducing cell growth in vitro and enhancing tumorigenicity in nude mice [14] . Cumulative evidence suggests that AURKA 91A (Ile31) is a low-penetrance tumor-susceptibility allele, predisposing both homozygous and heterozygous carriers to an increased risk of developing multiple human cancers, including prostate cancer [10 -12,15 -17] . The significance and impact of this variant in non-neoplastic human tissues has not been reported.
Because complex molecular changes associated with tumorigenesis may hinder the study of AURKA Ile31 overexpression, we hypothesize that studying cellular transcriptome in nonneoplastic tissues will provide an improved model for exploring the influence of this genetic variant on the prostate.
Materials and Methods

Commercial Prostate RNA and Tumor Models
Twenty-eight RNA samples from donor prostate tissues classified as normal prostate were purchased: 27 samples from donors of Asian descent (BioChain Institute, Inc., Hayward, CA) and 1 sample from a donor of Caucasian descent (Ambion, Inc., Austin, TX). The age range of donors was 20 to 71 years (average, 35 years; median, 27 years). The ages of the donors are presented in Table W1 . All purchased human tissue samples were collected with informed consent from the donors and their relatives.
DNA and RNA were also generated from three human prostate cancer xenografts: WISH-PC14 and LuCaP35 (human androgen -dependent prostate-specific antigensecreting prostatic adenocarcinoma xenografts that have been described previously) [2, 18] and WM2.C (a prostatic adenocarcinoma xenograft established and provided by Z. Eshhar of the Weizmann Institute, Rehovot, Israel).
Genotyping
The 28 RNA samples were genotyped for AURKA T91A (Phe31Ile) and G169A (Val57Ile) sequence alterations. cDNA was prepared using random primers in accordance with the manufacturer's instructions (Invitrogen Life Technologies, Carlsbad, CA). All polymerase chain reaction (PCR) primer pair sequences were determined based on the reported transcribed sequence of AURKA (Table 1A) . PCRs were performed with StartFast Taq Polymerase in accordance with the manufacturer's instructions (Roche Diagnostics, Mannheim, Germany) using a Biometra PCR system (Biometra GmbH, Gö ttingen, Germany). cDNA was amplified to generate a 427-bp amplicon using an AURKA Ex2 -Ex5 -specific primer pair (Table 1A) . PCR products were digested with XapI (Fermentas Life Sciences, Hanover, MD) in accordance with the manufacturer's recommendations and were analyzed by 4% agarose gel electrophoresis. The wild-type AURKA 91T allele was digested to 276-and 151-bp fragments, whereas in the presence of 91A alteration, the 151-bp fragment was further digested to 87-and 64-bp fragments. For confirmation, PCR products were sequenced using BigDye Terminator Chemistry (Applied Biosystems, Foster City, CA) and analyzed using an automated ABI Prism 310 Genetic Analyzer (Applied Biosystems). The G169A (Val57Ile) status of these samples was determined according to the sequence obtained. To confirm the homogeneity of homozygous cDNA fragments, we further performed denaturing high-performance liquid chromatography (DHPLC) analysis using a WAVE apparatus (Transgenomic, Inc., Omaha, NE), as previously described [19] .
Quantitative Real-Time PCR
Real-time polymerase chain reaction (RT-PCR) analyses were performed to determine the expression of AURKA, natural killer tumor recognition sequence (NKTR; MIM 161565), cyclin-dependent kinase inhibitor 1C (CDKN1C; MIM 600856), BCL2-associated X protein (BAX; MIM 600040), and Niemann-Pick disease type C1 (NPC1; MIM 607623) genes in normal prostate RNA samples. All primers were designed to include the exon-intron junction to avoid possible contamination of genomic DNA. Amplifications were carried out using LightCycler (Roche Biochemicals, Mannheim, Germany), as described previously [4] . Briefly, a total reaction volume of 10 ml contained FastStart Master mix (Roche Biochemicals, Mannheim, Germany), 3 mM MgCl 2 , and 0.5 mM of each primer (see Table 1B for primer sequences and reaction conditions). Fluorescence quantification was calculated using LightCycler software 3.01 (Roche Biochemicals). The expression of AURKA, NKTR, CDKN1C, and BAX genes was normalized as described previously [4] using NPC1 expression levels.
Affymetrix GeneChip Expression Analysis
RNA samples from normal prostate tissue-three samples homozygous for the AURKA Phe31 allele and five samples homozygous for the AURKA Ile31 allele-were tested using Affymetrix HG-U133 set microarrays (Affymetrix, Inc., Santa Clara, CA), as described previously [2] .
Bioinformatics Data Analysis
Bioinformatics analysis was performed as previously reported [20] . Statistical algorithm, implanted in Affymetrix Suite Version 5.0 software (MAS5; Affymetrix, Inc.), generated a signal value (which designates a relative measure of the abundance of a transcript), a detection P value (which indicates the reliability of the transcript's detection call), and a detection call (present, absent, or marginal) for each transcript on a microarray. Detection calls were calculated, based on the detection P value, as follows: probe sets with P > .06 were designated as absent; probe sets with .06 > P > .04 were designated as marginal; and probe sets with P < .04 were designated as present. Signal values were normalized both per gene and per entire microarray by dividing each signal by the median of the gene and by the median of the microarray. Normalized data were then subjected to filtering, leaving 19,097 probe sets of 56,000 probes presented on the microarray that were present in at least four of eight tested arrays. Genes that distinguished between the AURKA Phe31 and AURKA Ile31 groups were delineated from 19,097 transcripts, based on two different statistical approaches using GeneSpring version 7 software (Silicon Genetics, Redwood City, CA): one-way analysis of variance (ANOVA) with P = .05 and one-way ANOVA with multiple correction restriction analysis using the Benjamini and Hochberg false discovery rate (FDR) algorithm, with P = .05 as cutoff for statistical significance.
Genes that differentiated between the two groups of Phe31-and Ile31-homozygous RNA were subjected to annotation analysis. Functional classification in Gene Ontology (GO) was examined to find annotation categories that are overrepresented compared to their representation in the array. Annotation analysis was preformed using ''David'' and Expression Analysis Systematic Explorer (EASE) software application (http://apps1.niaid.nih.gov/david/). Fisher's exact test was applied to choose categories that were significantly overrepresented (P < .05). Statistical P values were calculated using SPSS software version 12 (SPSS, Chicago, IL).
Expression of NKTR Transcript Variants in RNA from Human Tissues
cDNA from commercial normal RNA of brain, placenta, muscle, skeletal muscle, lung, kidney, colon, adipose, white blood cells, and prostate were prepared as described above. RT-PCRs were performed using StartFast Taq Polymerase (Roche Diagnostics) as described above, using three pairs of NKTR primers (NKTR Ex1 -Int6b, NKTR Ex6 -Int6a, and NKTR Ex6 -Ex8a) and GAPDH primers (primer sequences and reaction conditions are detailed in Table 1A ). PCR fragments were separated by 2% agarose gel electrophoresis.
Results
Genotyping Commercial RNA Samples for AURKA Phe31Ile Sequence Alteration
Two nonsynonymous SNPs have been identified in the AURKA gene: T91A (Phe31Ile) and G169A (Val57Ile). Genotyping for T91A (Phe31Ile) was supplemented by genotyping for G169A (Val57Ile) to rule out the possible influence of the latter on the overexpression of AURKA.
Of the 28 RNA samples, 3 were Phe31-homozygous (two were Val57-homozygous and one was Val57/Ile57 -homozygous), 5 were homozygous for both Ile31 and Val57 alleles, and 20 were Phe31/Ile31 -heterozygous (11 were Val57/Val57 -heterozygous and 9 were Val57/Ile57 -heterozygous). The small number of homozygous samples is a recognized limitation; however, all commercial prostate RNA samples available at the time of the study were purchased, and additional samples were not available. The ages of the three donors homozygous for the wild-type Phe31 allele were 23, 69, and 71 years. The age range of the five donors homozygous for the Ile31 allele was 26 to 65 years (average, 36 years; median, 27 years). The age range of the 20 heterozygous Phe31/Ile31 donors was 20 to 76 years (average, 32 years; median, 26 years). The lifetime risk for prostate cancer is 17% to 20%. Given the donor ages, it is of note that the prostate tissue classified herein as normal might have eventually undergone malignant change in some of the donors.
DHPLC analysis performed on eight commercial homozygous RNA samples (three Phe31 samples and five Ile31 samples) displayed DHPLC patterns identical to chromatogram patterns obtained from individual subclones of each AURKA variant (data not shown), further confirming their homozygosity and the homogeneity of these RNA samples.
AURKA Is Overexpressed in Normal Homozygous and Heterozygous Ile31 Prostate RNA
Expression levels of AURKA in normal prostate tissues were examined using quantitative RT-PCR analysis of AURKA Ex2-Ex5 amplification. In this experiment, RNA samples of Ile31-homozygous (n = 5), Phe31-homozygous (n = 3), and Phe31/Ile31 -heterozygous (n = 20) genotypes were compared. AURKA overexpression was demonstrated in Ile31-homozygous and Phe31/Ile31 -heterozygous RNA samples (2.07-fold and 1.93-fold, respectively) compared to Phe31-homozygous RNA samples (relative expression values of 1.30 ± 0.27, 1.21 ± 0.37, and 0.63 ± 0.10, respectively; P < .05; Figure 1 ). No significant difference was found between the Ile31/Ile31 and Phe31/Ile31 genotype groups.
AURKA Is Overexpressed in Human Prostate Cancer Xenografts Homozygous for Both AURKA Ile31 and Phe31 Alleles
The WISH-PC14 xenograft, which was found to be homozygous for the AURKA Ile31 allele, demonstrated significant overexpression (8.5-fold) of AURKA compared to RNA from normal AURKA Phe31-homozygous prostates. The WM2.C and LuCaP35 xenografts, both homozygous for the Phe31 allele, also overexpressed AURKA (9.3-fold and 5.2-fold, respectively) compared to RNA from normal AURKA Phe31-homozygous prostates (data not shown).
Identification of Genes That May Be Associated with AURKA Ile31 Overexpression
To identify novel genes and genetic pathways associated with the Ile31 allele, we used the Affymetrix HG-U133 set microarrays to compare global gene expression in normal prostates homozygous for the Phe31 (n = 3) and Ile31 (n = 5) alleles. Of the 56,000 probes presented on the microarray, the 19,097 transcripts passed the first filtration present in at least four of eight experimental arrays. We then applied one-way ANOVA for each of the genes separately. Genes totaling 1509 were distinguished between the two different genotype groups (homozygous for either AURKA Phe31 or AURKA Ile31), whereas only 955 genes were expected to pass this test by chance alone. This analysis provided an estimation of how distinct these two groups of prostate tissues are.
A Novel Splice Variant of the NKTR Gene Is Overexpressed in Normal Homozygous AURKA Ile31 Prostate RNA One-way ANOVA, followed by multiple correction restriction analysis using the Benjamini and Hochberg FDR algorithm, detected a single transcript, the NKTR overexpressed in normal prostate tissue homozygous for AURKA Ile31 compared to normal prostate tissue homozygous for AURKA Phe31 (Figure 2A) . Interestingly, the overexpressed Affymetrix probe set for the NKTR transcript hybridized to sequences in intron 6 of the NKTR gene. Amplification of the NKTR region spanning from a primer at exon 6 to a primer at intron 6 (primers Ex6F and Int6aR; Table 1A ) revealed a 138-bp cDNA fragment, including 64 bp of intron 6, with a unique open reading frame (ORF; Figure 3A) . The full ORF fragment of this transcript was identified in a spectrum of human tissues using specific primers located at exon 1 (Ex1F) and intron 6 (Int6bR), upstream of the NKTR ATG codon and downstream of the putative stop codon of this novel NKTR transcript, respectively (658 bp; Figure 3A ), with greater abundance in brain, lung, adipose, and prostate RNA. This alternative splice variant includes a (5V) 28-bp sequence from intron 6 that has been previously reported in an alternative NKTR transcript that includes only the 28 bp of intron 6 [21] (Figure 3B ). The newly described and previously published splice variants share the same 5V splice site in intron 6. The full putative ORF of this novel splice transcript is presented in Figure 3C . It is worth noting that the transcript containing the 28 bp of intron 6 alone, which was also presented as a probe set on the Affymetrix microarray, was not overexpressed.
Quantitative RT-PCR, using primer pairs Ex6F and Int6aR (Table 1B) to amplify the 138-bp fragment, confirmed a 2.6 overexpression of this specific NKTR splice variant in RNA samples homozygous for the Ile31 allele compared to samples homozygous for Phe31 (n = 5 and n = 3, 1.46 ± 0.31 and 0.57 ± 0.58, respectively; t-test, P < .05; Figure 2B ).
A Potentially Pro-Oncogenic Expression Pattern Was Detected in Normal Homozygous
The classification of genes based on GO terms is a powerful bioinformatics tool for expression microarray analysis, and GO overrepresentation analysis allows the identification of families of genes that may play significant molecular and biologic roles. EASE software [22, 23] was used to annotate the 1509 genes differentially expressed in prostate RNA samples homozygous for either the AURKA Ile31 or the AURKA Phe31 variant. Of the 1509 genes identified by ANOVA, the GO database provided annotation for 644 (42.7%) genes of biologic processes ( Figure W1 ), 679 (45.0%) genes of molecular processes, and 572 (37.9%) genes of cellular processes. These annotations revealed statistically significant gene expression variations in multiple categories. In the cellular process genes category, overall changes in the metabolism of DNA, RNA, and proteins were demonstrated. Statistically significant differences were observed in ribosomal subunits, splicosomes, ribonuclear-related and translation initiation complexes, as well as in nucleoplasm categories (data not shown). Information regarding genes reported in Figure W1 is presented in Table W2 (http://apps1.niaid.nih.gov/david/).
Overrepresented categories of biologic processes included cell cycle arrest, ubiquitin cycle, antiapoptosis, angiogenesis, establishment and/or maintenance of chromatin architecture, and cell migration ( Figure W1 ). Figure 4 presents two of these annotation categories with the expression levels of all genes in each category in both the homozygous AURKA Phe31 group and the homozygous Ile31 group. For each gene in these categories, the ratio of the expression level in prostate RNA samples homozygous for AURKA Ile31 to the expression level in prostate RNA samples homozygous for AURKA Phe31 was determined. In the cell cycle arrest category, we detected six genes (CDKN1C, CDKN1B, PCAF, ZAK, SENSN2, and C10orf7 ) that were significantly downregulated and one gene (PLAGL1) that was significantly upregulated in AURKA Ile31 samples compared to AURKA Phe31 samples ( Figure 4A ).
Given the role of CDKN1C, also termed p57, as a potent inhibitor of several G 1 cyclin/cyclin -dependent kinase complexes and as a negative regulator of cell proliferation [24, 25] , this gene was chosen for validation by quantitative RNA expression analysis. Quantitative RT-PCR confirmed a 13.5-fold downregulation of CDKN1C in Ile31 homozygote versus Phe31 homozygote RNA samples derived from normal prostates (n = 5 and n = 2, 1 ± 0.7 and 13.5 ± 0.7, respectively; t-test, P < .05).
The expression changes seen in genes included in the antiapoptosis annotation category are demonstrated in Figure 4B . Four genes were downregulated in AURKA Ile31 tissues compared to normal prostate tissues homozygous for AURKA Phe31, and changes in three of them (BAX, BNIP3L, and TNFAIP3) were statistically significant. Similarly, the expression of five genes was upregulated in the group of homozygous Ile31 RNA samples. Changes in three genes (NOTCH2, BIRC6, and MALT1) were statistically significant, suggesting that alterations in apoptosis may take place in normal prostates homozygous for the AURKA Ile31 allele. The proapoptotic BAX gene [26] was chosen for quantitative RT-PCR validation, which confirmed the 1.8-fold downregulation of this gene in homozygous Ile31 samples, compared to homozygous Phe31 prostate RNA samples (n = 5 and n = 3, 1.3 ± 0.36 and 2.4 ± 0.9, respectively; t-test, P = .057).
Discussion
Centrosome defects and deregulation of mitotic apparatus, chromosomal instability, and aneuploidy have been implicated in the pathway of events leading to prostate cancer [27] , suggesting a link between regulators of mitosis and tumor initiation. The overexpression of the mitosis-regulating AURKA demonstrated in prostate tumors in human and mouse models [2, 8, 28] , together with the demonstration of elevated AURKA expression in high-grade prostatic intraepithelial neoplasia (PIN) and, to a lesser degree, in normal cells in cancercontaining prostates, suggests that AURKA overexpression may play an early role in prostate tumorigenesis [6] . Functional analyses have implicated the AURKA SNP, T91A (Phe31Ile), in malignant transformation, and substantial epidemiological evidence supports the AURKA 91A variant as a low-penetrance cancer-susceptibility allele [14, 16] . In the present study, we investigated the biologic consequences of the AURKA Ile31 allelic variant and changes in overall gene expression profile in human prostate.
Quantitative RT-PCR analysis of RNA from normal prostatic tissue demonstrated that the Ile31/Ile31 and Phe31/ Ile31 AURKA genotypes were associated with significant AURKA overexpression, although not to the degree detected in an advanced prostate cancer xenograft [2] . Interestingly, AURKA, independent of its genotype (Ile31 or Phe31), was significantly overexpressed in a small number of prostate tumor xenografts compared to normal prostate tissues. To our knowledge, this is the first demonstration of Ile31-related overexpression of AURKA in normal prostate tissue. Despite substantial evidence supporting an association between enhanced AURKA expression and genetic instability, induced overexpression of AURKA in primary mouse embryonic fibroblasts did not promote colony formation [29] , suggesting that additional alterations (mutations and alterations in expression) cooperate with AURKA overexpression to induce tumorigenesis. To identify genes that may be related to the AURKA Ile31/Ile31 genotype, global prostate RNA expression profiles from homozygous Phe31 (n = 3) and Ile31 (n = 5) samples were analyzed using Affymetrix microarray. Genes whose expression levels differentiated between these two genotypes were categorized by GO, which revealed gene families implicated in processes underlying carcinogenesis, such as cell cycle arrest, ubiquitin cycle, antiapoptosis, angiogenesis, establishment and/or maintenance of chromatin architecture, and cell migration.
Disruption of the normal cell cycle is a critical step in cancer development. Because the major regulatory events leading to cell proliferation and differentiation occur within the G 1 phase of the cell cycle, attention has been focused on altered expression patterns of G 1 cyclins, cyclin-dependent kinases, and the Cip/Kip family of cyclin-dependent kinase inhibitors, including CDKN1C [30] . Decreased CDKN1C expression has been associated with pancreatic [31] , hepatocelluar [32] , ovarian [33] , and bladder [34] carcinomas, and the tumor-suppressive activities of this inhibitor of cell cycle progression have been established in experimental models [35, 36] . Interestingly, we demonstrated significantly decreased CDKN1C expression in AURKA Ile31/Ile31 normal prostates. Additionally, we demonstrated downregulation of the proapoptotic BAX gene in RNA from AURKA Ile31/Ile31 normal prostates. Because dysfunctional apoptotic programming and suppression of apoptosis have also been implicated in prostate cancer development and progression [30] , our data further suggest that the AURKA Ile31/Ile31 genotype influences a network of interacting genes and pathways, possibly inducing an imbalance in signals promoting and inhibiting cellular proliferation and apoptosis, respectively; compromising the fidelity of cell cycle progression; and setting the stage for potential proliferation and tumorigenesis. The ratio between groups (right bar) was calculated as the mean in AURKA Ile31 samples divided by the mean in AURKA Phe31 samples. *Genes whose expression levels were significantly changed between the two AURKA genotype groups of normal prostate RNA samples (t-test, P < .05). [21] , which contains only the 28 bp of intron 6 (middle row). The coding sequence in intron 6 of both alternative splice variants start at the same 5 V base. Lines and boxes represent introns and exons, respectively. Full box, coding sequences; empty box, noncoding sequences; ex, exon; int, intron. (C) Sequence of the novel splice site NKTR variant, including an ORF of 193 amino acids. The ATG and putative stop codon are in boldface. Intronic sequences are in lower case. The first 28 bp that originated from intron 6, identical to those previously published [21] , are underlined.
We consider the results of the hypothesis-generating microarray experiment due to the availability of only a small number of homozygous samples. However, when using stringent statistical criteria (FDR), we identified a specific transcript, the NKTR variant, that differentiated between AURKA Phe31/Phe31 and Ile31/Ile31 prostate RNA. Although the identification of only one discriminating transcript may be the result of the small number of samples, it emphasizes the significance of NKTR transcript overexpression in AURKA Ile31 homozygotes. The NKTR gene, mapped to human chromosome 3p23 -p21 [37] , encodes for the NKTR, a 150,000-Da protein, with a unique amino acid structure consisting of a 58-amino-acid hydrophobic amino terminus followed by a cyclophilin-related domain [38, 39] . NKTRs are principally expressed and functional on the surface of natural killer (NK) cells, a subpopulation of white blood cells (large granular lymphocytes) that are essential effectors of antitumor immune responses in vivo [38,40 -42] . NKTR plays a central role in NK-mediated tumor recognition and lysis [43] . Detection of the overexpression of this novel NKTR variant in normal AURKA Ile31/Ile31 prostates imposes a number of interesting questions. Possibly, concomitant expression of an NK protein both in NK effector cells and in Ile31-homozygous prostate cells, which are potential premalignant candidate targets of NK-mediated tumor recognition and lysis, might enable these target cells to escape recognition and NK-mediated cytotoxicity. A similar example has been recently reported in a melanoma model in relation to CD66a expression by both NK cells and melanoma cells in humans [44] . The interaction between these cells, through the homotypic protein, was demonstrated to result in NK cell inhibition, thus providing a possibly novel mechanism of major histocompatibility complex -independent inhibitory mechanism of cytotoxicity. Chromosome 3p deletion has been commonly demonstrated in human cancers, including prostate cancer [45 -47] . Nevertheless, our preliminary analysis of NKTR expression levels in three prostate xenografts does not reveal significant NKTR overexpression, nor does it suggest 3p deletion (data not shown).
In summary, we report the first demonstration of AURKA gene overexpression related to the AURKA Ile31 variant in normal prostates homozygous or heterozygous for this genetic change. The identification of altered gene expression profiles in Ile31-homozygote prostates, including genes related to mechanisms of carcinogenesis, suggests that the AURKA Ile31 variant may be involved in the disruption of normal prostate transcriptome and may increase the risk for prostate tumorigenesis. Overexpression of the novel NKTR splice variant revealed in AURKA Ile31 carriers should be further studied to explore the relationship between NKTR and AURKA expression. Phe31/Ile31 24 Figure W1 . Functional annotation analysis of genes in the ''biologic process'' annotation category that significantly differentiates between normal prostates homozygous for either the AURKA Phe31 allele or the AURKA Ile31 allele. GO annotation analysis was performed using EASE software. Ontologies are presented as hierarchical trees. Categories with brackets are significantly overrepresented (Fisher's exact test, P < .05) with a threshold of at least two genes in the category. The first number (in brackets) indicates the number of genes that belong to a certain annotation category among significantly changed genes; the second number represents the percentage of significantly changed genes in the annotation category; the third number represents the percentage of all genes in the annotation category among the genes present in the Affymetrix array; and the fourth number represents the calculated P value. 
